The density and speed of sound of binary liquid mixtures of Ethyl acetoacetate with 1-Propanol, 1-Butanol, 1-Pentanol and 1-Hexanol have been measured over the entire range of composition at 303.15K temperature. From these data, excess thermodynamic parameters namely excess molar volume and deviation in isentropic compressibility have been calculated. The calculated parameters have been fitted to Redlich-Kister type polynomial equation. The values of excess parameters have been explained in terms of molecular interactions that operating between unlike molecules in the binary liquid mixtures of Ethyl acetoacetate with 1-Alkanols.
INTRODUCTION
The thermodynamic properties of binary liquid mixtures is an important role in many industrial applications such as density, viscosity, the speed of sound, refractive index, etc are often used for the determination of excess thermodynamic properties of binary liquid mixtures [1] [2] [3] [4] . In view of that the calculated excess thermodynamic parameters i.e., excess molar volume (V E )and deviation in isentropic compressibility(∆κs) are essential in most of the engineering calculations, many practical problems concerning mass transferapplications 5 .Generally, on mixing of two liquids into a liquid mixture may result in deviation from ideal behavior, in this concern most of the research workers showing interest to determine the nature of molecular interactions between unlike molecules in the binary liquid mixture 6, 7 . The present work analyzes the excess parameters of binary liquid mixtures of Ethyl acetoacetate (EAA) with 1-Propanol, 1-Butanol, 1-Pentanol and 1-Hexanol (1-Alkanol). These EAA and 1-Alkanols are polar organic liquids, EAA mainly used as a chemical intermediate in the production of a wide variety of compounds 8, 9 , and 1-Akanol molecules are self-associated through hydrogen bonding of their hydroxyl groups and widely used as a solvent in many organic reactions 10 . The experimental data of density (ρ) and speed of sound (u) for the binary liquid mixtures of EAA with 1-Alkanols at 303.15 K temperature and atmospheric pressure has been reported in present work. Moreover, the excess molar volume (V E ), and deviation in isentropic compressibility (∆κS) have been calculated and fitted to Redlich-Kister polynomial type equation, these parameters used to study the interactions between unlike molecules of investigated binary liquid mixtures.
EXPERIMENTAL Materials
EAA, 1-Propanol, 1-Butanol, 1-Pentanol, and 1-Hexanol used for the entire mole fraction was purchased from Alfa-Aesar with ≥ 99% purity. They were used without further purification. The purities of the materials were checked by comparing their density (ρ) and speed of sound (u) values were determined at a 303.15K temperature and compared with literature data [11] [12] [13] [14] [15] [16] and reported in Table-1. DENSITY AND ACOUSTIC PROPERTIES OF BINARY LIQUID Jyostnaet al.
Apparatus and Procedure
The mixtures were prepared by weighing an appropriate volume of the sample mixtures in air tight stopper bottles to minimize the evaporation and contamination of solvents. Weight measurements of binary mixtures were made on Dhona (100DS), India, having single-pan analytical balance, with a precision of ±1x10 -8 kg. The probable error in mole fraction was estimated to be less than ±1x10 -4 .The density and related molar volume properties of the mixtures were measured on the same day, the uncertainty in density was found to be 5x10 -2 kg.m -3 . Later on, mixing the sample thoroughly with bubble free and it was transferred into a U-shaped double-arm pycnometer using syringe 17 . The pycnometer was calibrated using double distilled water having a conductivity less than 1x10 -6 Ω -1 cm -1 (density is 0.9970 g.cm -3 ) at different temperatures 2 . The speed of sound measurements was determined for liquid mixtures by using an ultrasonic interferometer [model M-82, Mittal Enterprise, India] working at a frequency of 2 MHz with a measuring cell 18 . The relative uncertainty measurements of the speed of sound were found to be ±0.3%. During the measurements of density (ρ) and speed of sound (u) the temperature was controlled within ±1x10 -2 K by using a constant temperature bath [INSREF model; IRI-016 C, India]. 
RESULTS AND DISCUSSION
The experimental data of density (ρ) and speed of sound (u) of binary liquid mixtures of EAA with 1-Alkanols at 303.15K along with calculated mole fraction values have given in Table- 2. The excess molar volumes (V E ) have been calculated from density using the following equations:
Where ρm is the density of the liquid mixture, x1 and x2 are mole fractions, M1 andM2 are molar masses, ρ1 and ρ2 are densities of pure components 1 and 2, respectively. The speed of sound (u) was used to calculate the isentropic compressibility (κs) using the equation:
The excess isentropic compressibility (∆κs) has been evaluated using the equation:
Where κs1, κs2 and κs are the isentropic compressibility of the pure components and observed isentropic compressibility of liquid mixture respectively.Ф1and Ф2are the volume fraction of pure components 1 and 2, respectively. The values of Фi is computed from the individual molar volumes Vi, using the relation, are optimized using the F-test and is found to be five (m=5). In each case, the optimum number of coefficients ai is determined from an examination of the variation of standard deviation (σ) as calculated by:
1/2 (6) Where n, m, are a number of experimental points and number of coefficients used in fitting the data. The coefficients ai and standard deviations (σ) of V E , and ∆κs are summarized in Table- (2) is presented at 303.15K in Table- 2. The excess molar volume (V E ) data with a mole fraction of EAA is graphically represented at 303.15K in Fig.-1, which indicates that, positive values of V E over the whole mole fraction range. The positive V E values can be attributed to some factors i.e., breaking of H-bonds in 1-alkanols in the presence of EAA, dispersion forces and weak dipole−dipole interactions are operating between unlike molecules. Moreover, dispersion forces increase with an increase in the chain length of alcohols 20 . The algebraic values of V E for the mixtures of EAA with 1-alkanols at equimolar composition of all binary systems are as follows in the order:
The deviation in isentropic compressibility (∆κs) for mixtures of EAA (1) +1-alkanols (2) is presented at 303.15K in Table- 2. The deviation in isentropic compressibility (∆κs) data with a mole fraction of EAA is graphically represented at 303.15K in Fig.-2 , which indicates that, negative values of ∆κs over the whole mole fraction range. The ∆κs values attributed to the changes in intermolecular free space, these changes arise due to structure-breaking and structure-making effects of the components and the subsequent change in geometrical factors 21 . Structure-breaking effect contributes to increases in free space between the molecules, this leads to the positive ∆κs. On the other hand, structure-making effects would contribute to decreasing in free space 22 and a negative ∆κs. The investigated results indicate that the structure-making effect is developed due to the dipole-dipole interactions exist between unlike molecules and dominated in all binary mixtures of EAA with 1-alkanols. The algebraic values of ∆κs for the mixtures of EAA with 1-alkanols at the equimolar composition of all binary systems are as follows in the order: 
